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$EVWUDFW

2EMHFWLYHV9HWHUDQVDUHDWSDUWLFXODUULVNIRUVXLFLGHGXHWRSV\FKRSDWKRORJLFDOHPRWLRQDODQGLQWHUSHUVRQDOULVN
IDFWRUV+RZHYHUWKHSUHVHQFHRILQGLYLGXDOOHYHOSURWHFWLYHIDFWRUVVXFKDVVHOIFRPSDVVLRQPD\UHGXFHULVN
EHFRPLQJPRUHVDOLHQWDWLQFUHDVLQJOHYHOVRIGLVWUHVVDQGSV\FKRSDWKRORJ\SHUWKHRU\:HH[DPLQHGWKHUHODWLRQ
EHWZHHQVHOIFRPSDVVLRQDQGVXLFLGHULVNDQGWKHPRGHUDWLQJHIIHFWVRIGHSUHVVLRQ376'V\PSWRPVDQJHUVKDPH
DQGWKZDUWHGLQWHUSHUVRQDOQHHGV
0HWKRGV2XUVDPSOHRI8QLWHG6WDWHVYHWHUDQVQ LQRXUFURVVVHFWLRQDOVWXG\ZHUHPRVWO\PDOHZLWK
DQDYHUDJHDJHRI6' ZKRFRPSOHWHGRQOLQHVHOIUHSRUWPHDVXUHV6XLFLGDO%HKDYLRUV4XHVWLRQQDLUH
5HYLVHG0XOWLGLPHQVLRQDO+HDOWK3URILOH3V\FKRVRFLDO)XQFWLRQLQJ6FUHHQLQJ7RRO376'&KHFNOLVW0LOLWDU\
9HUVLRQ'LIIHUHQWLDO(PRWLRQV6FDOH,9DQGWKH,QWHUSHUVRQDO1HHGV4XHVWLRQQDLUH
5HVXOWV7KHOLQNDJHEHWZHHQVHOIFRPSDVVLRQDQGVXLFLGDOEHKDYLRULQRXUYHWHUDQVDPSOHZDVPRGHUDWHGE\
GLVWUHVVHYRNLQJULVNIDFWRUVLQFOXGLQJGHSUHVVLRQDQJHUVKDPHDQGWKZDUWHGLQWHUSHUVRQDOQHHGVVXFKWKDWDV
OHYHORIULVNVHYHULW\LQFUHDVHVWKHLQYHUVHDVVRFLDWLRQEHWZHHQVHOIFRPSDVVLRQDQGVXLFLGDOEHKDYLRULV
VWUHQJWKHQHG
&RQFOXVLRQV2XUILQGLQJVKLJKOLJKWDQHPHUJHQWSURWHFWLYHSURFHVVWKDWPD\SUHYHQWVXLFLGHLQWLPHVRIGLVWUHVV
7KHUDSHXWLFDOO\EROVWHULQJWKHDELOLW\IRUVHOIFRPSDVVLRQPD\SURYLGHDSURDFWLYHFRSLQJVWUDWHJ\WKDWFDQEH
EURXJKWWREHDULQWLPHVRIFULVLVUHGXFLQJVXLFLGHULVNIRUYHWHUDQV




.H\ZRUGV6HOI&RPSDVVLRQ6XLFLGH9HWHUDQV'HSUHVVLRQ$QJHU6KDPH
 
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
6HOI&RPSDVVLRQDQG6XLFLGH5LVNLQ9HWHUDQV:KHQWKH*RLQJJHWV7RXJKGRWKH7RXJK%HQHILW0RUHIURP6HOI
&RPSDVVLRQ"


6XLFLGHLVDVLJQLILFDQWSXEOLFKHDOWKFRQFHUQDQGWKHWKOHDGLQJFDXVHRIGHDWKLQWKH8QLWHG6WDWHV
&HQWHUVIRU'LVHDVH&RQWURODQG3UHYHQWLRQ>&'&@RYHULQGLYLGXDOVGLHE\VXLFLGHHDFK\HDU
+RZHYHUULVNIRUVXLFLGHLVDSSUR[LPDWHO\WLPHVJUHDWHUDPRQJPLOLWDU\YHWHUDQVWKDQWKHJHQHUDOSRSXODWLRQ
$PHULFDQ$VVRFLDWLRQIRU6XLFLGRORJ\>$$6@.HPS	%RVVDUWHDQGYHWHUDQVXLFLGHVDFFRXQWIRU
RIDOOVXLFLGHGHDWKVLQWKH8QLWHG6WDWHVSHUKDSVGXHWRXQLTXHVWUHVVRUVIDFHGE\PLOLWDU\SHUVRQQHO
*LEERQVHWDO.HPS	%RVVDUWH)XUWKHUVXLFLGHLVWKHVHFRQGOHDGLQJFDXVHRIGHDWKIRUPLOLWDU\
SHUVRQQHOZLWKDSSUR[LPDWHO\VXLFLGHGHDWKVSHUYHWHUDQV'HSDUWPHQWRI'HIHQVH.HPS	
%RVVDUWHFRPSDUHGWRWKHJHQHUDOSRSXODWLRQUDWHRISHU&'&7KHDODUPLQJUDWHVRI
VXLFLGHIRUYHWHUDQVKLJKOLJKWWKHQHHGIRULGHQWLILFDWLRQRIPDOOHDEOHSURWHFWLYHIDFWRUVLQFOXGLQJSRVLWLYH
SV\FKRORJLFDOYDULDEOHVWREHWWHULQIRUPWKHGHYHORSPHQWRIWDUJHWHGLQWHUYHQWLRQVWRUHGXFHVXLFLGHULVN
 2QHVXFKSURWHFWLYHIDFWRULVVHOIFRPSDVVLRQFRQFHSWXDOL]HGDVEHLQJNLQGUDWKHUWKDQMXGJPHQWDORUFROG
WRRQHVHOILQWKHIDFHRIVXIIHULQJEHLQJPLQGIXOO\DFFHSWLQJRIVXIIHULQJUDWKHUWKDQEHFRPLQJFDUULHGDZD\DQG
³RYHULGHQWLILHG´ZLWKWKHSDLQDQGUHFRJQL]LQJWKHFRPPRQKXPDQLW\DQGPXWXDOH[SHULHQFHRIVXIIHULQJUDWKHU
WKDQIHHOLQJLVRODWHGE\LW1HIID1HIIE)XUWKHUVHOIFRPSDVVLRQFDQEHFRQVLGHUHGDVHLWKHUD
GLVSRVLWLRQDOWUDLWRUDVDVNLOOWKDWFDQEHFXOWLYDWHG/HDU\HWDO6HOIFRPSDVVLRQLVEHQHILFLDOO\UHODWHGWR
PHQWDODQGSK\VLFDOKHDOWKLQFOXGLQJJUHDWHUHQJDJHPHQWLQSRVLWLYHKHDOWKEHKDYLRUVKLJKHUOHYHOVRIOLIH
VDWLVIDFWLRQDQGORZHUOHYHOVRIGHSUHVVLRQDQ[LHW\DQGVWUHVV'XQQHHWDO/HDU\HWDO1HIIE
6LURLVHWDOE$PRQJYHWHUDQVVHOIFRPSDVVLRQLVUHODWHGWROHVVZRUU\DQGLPSXOVLYLW\0DQW]LRV
SRVVLEO\GXHWRHQJDJHPHQWLQSURDFWLYHFRSLQJZKLFKLQWXUQUHVXOWVLQDPRUHUHDOLVWLFDVVHVVPHQWRIWKHDQ[LHW\
SURYRNLQJVLWXDWLRQ1HIIE$VZHOOVHOIFRPSDVVLRQLVUHODWHGWRGHFUHDVHGWUDXPDUHODWHGJXLOWIXQFWLRQDO
GLVDELOLW\DQGV\PSWRPVRI376'DPRQJYHWHUDQVDPSOHV'DKPHWDO+HOG	2ZHQV+LUDRNDHWDO

 ,PSRUWDQWO\PXFKRIWKHSUHYLRXVUHVHDUFKRQVHOIFRPSDVVLRQKDVH[DPLQHGLWVSRWHQWLDOEXIIHULQJHIIHFWV
ZLWKHYLGHQFHVXJJHVWLQJWKDWVHOIFRPSDVVLRQKDVSDUWLFXODUXVHIXOQHVVLQWKHIDFHRIQHJDWLYHOLIHVWUHVVRUV$OOHQ
	/HDU\/HDU\HWDO1HIIE8QOLNHPRVWSURWHFWLYHIDFWRUVHJRSWLPLVPSRVLWLYHDIIHFW
6(/)&203$66,21$1'68,&,'(,19(7(5$16 

ZKLFKDUHRIWHQDEVHQWRUUHGXFHGLQHIILFDF\GXULQJWLPHVRIGLVWUHVV3UHVVPDQ	&RKHQ6KHSSHUGHWDO
VHOIFRPSDVVLRQPD\PRVWHIIHFWLYHO\H[HUWLWVDVVXDJLQJLQIOXHQFHLQWLPHVRIGLVWUHVV7KLVPD\EHGXHLQ
SDUWWRWKHEHQHILFLDOFRQWULEXWLRQVRIVHOIFRPSDVVLRQWRFRSLQJIRULQVWDQFHLQDVDPSOHRISHUVRQVZLWKFKURQLF
LOOQHVVVHOIFRPSDVVLRQZDVUHODWHGWROHVVVWUHVVUHVXOWLQJIURPLQFUHDVHGHQJDJHPHQWLQDGDSWLYHFRSLQJHJ
SRVLWLYHUHIUDPLQJDFFHSWDQFHDQGGHFUHDVHGHQJDJHPHQWLQPDODGDSWLYHFRSLQJ6LURLVHWDOD$VYHWHUDQV
H[SHULHQFHDQXPEHURIXQLTXHVWUHVVRUVUHODWHGWRVXLFLGDOWKRXJKWVDQGEHKDYLRUVLQFOXGLQJDKHLJKWHQHGULVNIRU
SV\FKRSDWKRORJ\HJ376'GHSUHVVLRQ&RQQHUHWDO3RPSLOLHWDOQHJDWLYHHPRWLRQVXSRQ
UHLQWHJUDWLQJLQWRFLYLOLDQOLIH.LPHWDODQGLQWHUSHUVRQDOGLIILFXOWLHVDIWHUUHWXUQLQJIURPFRPEDW6HOE\HW
DOVHOIFRPSDVVLRQPD\EHSDUWLFXODUO\XVHIXOIRUUHGXFLQJVXLFLGDOEHKDYLRUDPRQJWKLVYXOQHUDEOH
SRSXODWLRQ%U\DQHWDOD
 7REHJLQYHWHUDQVDUHDWLQFUHDVHGULVNIRUSV\FKRSDWKRORJ\LQFOXGLQJSRVWWUDXPDWLFVWUHVVGLVRUGHU
376'DQGGHSUHVVLRQERWKRIZKLFKXQLTXHO\FRQWULEXWHWRVXLFLGHULVN%U\DQHWDOD3RPSLOLHWDO
0RUHWKDQRIYHWHUDQVPHHWFULWHULDIRU376'%U\DQHWDOFDSV\FKLDWULFGLVRUGHUUHVXOWLQJIURP
H[SRVXUHWRWUDXPDDQGFKDUDFWHUL]HGE\LQFUHDVHGHPRWLRQDODURXVDOLQWUXVLYHWKRXJKWVDQGDYRLGDQFHDPRQJ
RWKHUV\PSWRPVDQGZKLFKLVDVVRFLDWHGZLWKVLJQLILFDQWPRUELGLW\DQGPRUWDOLW\3RPSLOLHWDOLQFOXGLQJ
XSWRIRXUWLPHVJUHDWHUULVNIRUVXLFLGH3LHWU]DNHWDO'HSUHVVLRQLVDOVRFRPPRQDPRQJYHWHUDQVZLWK
HVWLPDWHVUHDFKLQJ%U\DQHWDOFDQGLVRQHRIWKHPRVWVLJQLILFDQWSUHGLFWRUVRIVXLFLGHULVNLQYHWHUDQV
&RQQHUHWDO
 :K\PLJKWWKHSURWHFWLYHOLQNDJHEHWZHHQVHOIFRPSDVVLRQDQGVXLFLGDOEHKDYLRUEHVWUHQJWKHQHGLQWKH
FRQWH[WRISV\FKRSDWKRORJ\")LUVWVHOIFRPSDVVLRQLVDVVRFLDWHGZLWKIHZHUV\PSWRPVRI376'DQGGHSUHVVLRQ
DPRQJYHWHUDQV.HDUQH\HWDO1HIID5DHVDQGLQFOLQLFDOWUHDWPHQWZLWKLQGLYLGXDOVGLDJQRVHG
ZLWK376'LVDVVRFLDWHGZLWKUHGXFHGIHHOLQJVRIVHOIMXGJHPHQWLVRODWLRQDQGRYHULGHQWLILFDWLRQDQGHQKDQFHG
VHOINLQGQHVV+RIIDUWHWDO$VZHOOPLQGIXOQHVVDFRPSRQHQWRIVHOIFRPSDVVLRQZKLFKLQYROYHVWDNLQJDQ
DSSURDFKRULHQWHGDWWLWXGHWRZDUGGLVWUHVVLQJWKRXJKWVDQGIHHOLQJVUDWKHUWKDQHQJDJLQJLQDYRLGDQFHPD\EH
SDUWLFXODUO\KHOSIXOIRUYHWHUDQVZLWK376'DQDYRLGDQFHEDVHGGLVRUGHU'DKPHWDO.HDUQH\HWDO
1RWDEO\DPRQJ,UDTDQG$IJKDQLVWDQZDUFRPEDWYHWHUDQVVHOIFRPSDVVLRQSUHGLFWHGIHZHUEDVHOLQH376'
V\PSWRPVDQGPRQWK376'V\PSWRPVHYHULW\+LUDRNDHWDO5HJDUGLQJGHSUHVVLRQHYDOXDWLQJRQHVHOI
LQDQLQWHQWLRQDOFDULQJDQGPLQGIXOZD\DVLVFKDUDFWHULVWLFRIVHOIFRPSDVVLRQPD\HDVHWKHQHJDWLYHFRJQLWLYH
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
F\FOHWKDWPDLQWDLQVGHSUHVVLYHV\PSWRPV-HRQJ	7XUQHU,QWKHSUHVHQFHRISV\FKRSDWKRORJLFDOGLVWUHVV
VHOIFRPSDVVLRQPD\EHFRPHPRUHVDOLHQWDVDSURWHFWLYHIDFWRUWKDQZKHQQRVWUHVVRUVDUHSUHVHQWJLYHQWKDWVHOI
FRPSDVVLRQLVDVNLOOIXOUHVSRQVHWRVXIIHULQJ
 'LVWLQFWIURPSV\FKRSDWKRORJ\\HWUHODWHGWRVWUHVVRUVIDFHGE\PLOLWDU\SHUVRQQHOLVWKHH[SHULHQFHRI
QHJDWLYHHPRWLRQVZKLFKPD\XQLTXHO\FRQWULEXWHWRVXLFLGHULVN$PRQJUHWXUQLQJVHUYLFHVPHPEHUVKHLJKWHQHG
OHYHOVRIDQJHUDUHDIUHTXHQWO\UHSRUWHGHPRWLRQDOFRQFHUQ5HQVKDZ	.LGGLH$QJHULVDVVRFLDWHGZLWK
LQFUHDVHGHQJDJHPHQWLQVXLFLGDOEHKDYLRUDQGGHDWKE\VXLFLGHHYHQDIWHUFRQWUROOLQJIRUWKHSUHVHQFHRI
SV\FKRSDWKRORJ\LHGHSUHVVLRQ376'+DZNLQV	&RXJOH5DPtUH]	$QGUHX$QDGGLWLRQDO
HPRWLRQIUHTXHQWO\H[SHULHQFHGE\YHWHUDQVLVVKDPHZKLFKLVFRQFHSWXDOL]HGDVDQHJDWLYHHYDOXDWLRQRIWKHVHOILQ
ZKLFKWKHLQGLYLGXDOIHHOVLQIHULRUKHOSOHVVRUYXOQHUDEOH6KDPHLVDOVRLQGLFDWLYHRIDVWDWHRIVRFLDOUHMHFWLRQWKDW
WKUHDWHQVWKHQHHGWREHORQJZKLFKGXHWRLWVLQZDUGO\GLUHFWHGIRFXVRQDSHUFHLYHGQHJDWLYHVHOIPD\HOLFLW
PDODGDSWLYHUXPLQDWLRQ.LPHWDO2IUHOHYDQFHWRRXUVDPSOHIHHOLQJVRIVKDPHDQGJXLOWDUHVWURQJ
SUHGLFWRUVRIVXLFLGHULVNDPRQJPLOLWDU\SHUVRQQHO%U\DQHWDOF6XFKILQGLQJVKLJKOLJKWWKHDVVRFLDWLRQRI
QHJDWLYHHPRWLRQVDQGVXLFLGDOEHKDYLRUDQGLQGLFDWHSRWHQWLDOSRLQWVRILQWHUYHQWLRQZKHUHVHOIFRPSDVVLRQPLJKW
EHEHQHILFLDO
 'XULQJWKHH[SHULHQFHRIKHLJKWHQHGQHJDWLYHHPRWLRQVWKHSURWHFWLYHUHODWLRQEHWZHHQVHOIFRPSDVVLRQ
DQGVXLFLGDOEHKDYLRUPD\EHVWUHQJWKHQHG$OWKRXJKSUHYLRXVOLWHUDWXUHVXJJHVWVWKDWQHJDWLYHHPRWLRQVDUH
DVVRFLDWHGZLWKVHOIFULWLFDOWKLQNLQJDQGZLWKGLIILFXOWLHVLQVHOIVRRWKLQJDQGHPRWLRQDOUHJXODWLRQ$ULPLWVX	
+RIPDQQ*LOEHUWLWLVGXULQJVXFKWLPHVZKHQWKHQHHGWRVHOIVRRWKHLVJUHDWHUDQGZKHQVHOI
FRPSDVVLRQLVWKHRUL]HGWREHDWLWVPRVWVDOLHQW9LDWKHDFWRIUHODWLQJWRRQHVHOILQDQLQWHQWLRQDOFDULQJDQG
PLQGIXOPDQQHUZKHQVXIIHULQJLVH[SHULHQFHGVHOIFRPSDVVLRQSURYLGHVVHOIVRRWKLQJDVVLVWVLQUHJXODWLQJ
HPRWLRQVDQGPD\UHGXFHWKHWHQGHQF\IRUG\VIXQFWLRQDOLQWHUSUHWDWLRQVRIQHJDWLYHHYHQWVZKLFKRIWHQWULJJHUKLJK
OHYHOVRIQHJDWLYHHPRWLRQDOLW\LQFOXGLQJDQJHUDQGVKDPH-RKQVRQ	2¶%ULHQ)RUH[DPSOHLQ-RKQVRQ
DQG2¶%ULHQ¶VVWXG\VKDPHDQGUXPLQDWLRQVLJQLILFDQWO\PHGLDWHGWKHOLQNDJHEHWZHHQVHOIFRPSDVVLRQDQG
GHSUHVVLYHV\PSWRPVLQDFROOHJLDWHVDPSOHDVZHOOVWXGHQWVZKRHQJDJHGLQDVHOIFRPSDVVLRQLQWHUYHQWLRQ
UHSRUWHGGHFUHDVHGOHYHOVRIVKDPHDQGQHJDWLYHDIIHFW
 ,QDGGLWLRQWRLQWUDSHUVRQDOIDFWRUVLQWHUSHUVRQDOIDFWRUVPD\DOVRFRQWULEXWHWRVXLFLGDOEHKDYLRUDPRQJ
YHWHUDQV7KHLQWHUSHUVRQDOWKHRU\RIVXLFLGH,376SRVLWVWKDWIHHOLQJOLNHDEXUGHQWRRWKHUVLHSHUFHLYHG
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EXUGHQVRPHQHVVDQGH[SHULHQFLQJVRFLDOGLVFRQQHFWLRQDQGORQHOLQHVVLHWKZDUWHGEHORQJLQJQHVVUHVXOWLQ
JUHDWHUVXLFLGHULVN-RLQHU9DQ2UGHQHWDO7KH,376KDVEHHQVXSSRUWHGLQDYDULHW\RIVDPSOHV
LQFOXGLQJPLOLWDU\SHUVRQQHODQGYHWHUDQV%U\DQHWDOE,QSUHOLPLQDU\VWXGLHVVHOIFRPSDVVLRQKDVEHHQ
OLQNHGWROHVVWKZDUWHGEHORQJLQJQHVVDQGSHUFHLYHGEXUGHQVRPHQHVVLQVDPSOHVRI$PHULFDQ,QGLDQ$ODVND
1DWLYHSHUVRQVDQGYHWHUDQVIXUWKHULQWKHYHWHUDQVDPSOHVHOIFRPSDVVLRQPRGHUDWHGWKHPHGLDWLQJHIIHFWRI
SHUFHLYHGEXUGHQVRPHQHVVLQWKHDVVRFLDWLRQEHWZHHQLQVRPQLDDQGVXLFLGH7DQQHUHWDO7LHONH
7UDLWVHOIFRPSDVVLRQPLJKWLQFUHDVHLQXWLOLW\ZKHQVXIIHULQJGXHWRWKHH[SHULHQFHRISHUFHLYHG
EXUGHQVRPHQHVVDQGWKZDUWHGEHORQJLQJQHVVLVSUHVHQW)HHOLQJVRILVRODWLRQDQGEHLQJDEXUGHQFRQWULEXWHWR
IHHOLQJVRI³VXIIHULQJDORQH´DQGPD\LQFUHDVHVHOIFULWLTXHDQGFRQVHTXHQWQHJDWLYHHPRWLRQV%RHUVPDHWDO
7KHFRPPRQKXPDQLW\FRPSRQHQWRIVHOIFRPSDVVLRQWKHUHIRUHPD\EHFRPHLQFUHDVLQJO\VDOLHQWLQWLPHV
RIGLVWUHVVKHOSLQJYHWHUDQVUHFRJQL]HWKDWWKHLUH[SHULHQFHRIVXIIHULQJLVSDUWRIDODUJHUKXPDQH[SHULHQFH1HII
E0RUHRYHUZKHQLQWHUSHUVRQDOQHHGVDUHWKZDUWHGDQGDYHWHUDQPD\IHHORVWUDFL]HGRUOLNHDEXUGHQWKH
VHOINLQGQHVVFRPSRQHQWRIVHOIFRPSDVVLRQPD\EHFRPHRISDUWLFXODUEHQHILWFRXQWHUDFWLQJKDUVKVHOIFULWLTXH
1HIID1HIIE
 $OWKRXJKHPHUJLQJHYLGHQFHLQGLFDWHVWKDWVHOIFRPSDVVLRQLVOLQNHGWRSRVLWLYHRXWFRPHVDPRQJYHWHUDQV
LQFOXGLQJGHFUHDVHGJXLOWDQG376'V\PSWRPV'DKPHWDO+HOG	2ZHQV+LUDRNDHWDODQG
WRGHFUHDVHGVXLFLGDOEHKDYLRULQFROOHJHVWXGHQWV+DVNLQJHWDO.HOOLKHU5DERQHWDOWKHSURWHFWLYH
UROHRIVHOIFRPSDVVLRQLQUHGXFLQJVXLFLGHULVNKDV\HWWREHLQYHVWLJDWHGLQYHWHUDQV0RUHRYHUWKLVVWXG\LVRQHRI
WKHILUVWWRLQYHVWLJDWHZKHWKHUVHOIFRPSDVVLRQKDVPRUHVDOLHQFHDQGWKXVPRUHFOLQLFDOXWLOLW\LQWLPHVRI
KHLJKWHQHGGLVWUHVVSDUWLFXODUO\JLYHQWKHIDFWWKDWYHWHUDQVRIWHQIDFHLQFUHDVHGOHYHOVRISV\FKRVRFLDOVWUHVVRUV
7KHUHIRUHWKHDLPRIRXUVWXG\ZDVWRH[DPLQHWKHDVVRFLDWLRQEHWZHHQVHOIFRPSDVVLRQDQGVXLFLGDOEHKDYLRULQ
YHWHUDQVDQGWKHPRGHUDWLQJHIIHFWVRIWKUHHEURDGFODVVHVRIULVNIDFWRUVSV\FKRSDWKRORJ\LH376'GHSUHVVLRQ
HPRWLRQDOIDFWRUVLHDQJHUVKDPHDQGWKZDUWHGLQWHUSHUVRQDOQHHGV:HK\SRWKHVL]HGWKDWVHOIFRPSDVVLRQ
ZRXOGEHLQYHUVHO\UHODWHGWRVXLFLGDOEHKDYLRUDQGDOOULVNIDFWRUVLGHQWLILHGLQWKHVWXG\)XUWKHUZHK\SRWKHVL]HG
WKDWHDFKULVNIDFWRUZRXOGPRGHUDWHWKHVHOIFRPSDVVLRQVXLFLGHDVVRFLDWLRQVSHFLILFDOO\ZHSRVLWHGWKDWWKH
LQYHUVHUHODWLRQEHWZHHQVHOIFRPSDVVLRQDQGVXLFLGDOEHKDYLRUZRXOGEHVWURQJHUDWKLJKHUOHYHOVRI
SV\FKRSDWKRORJ\QHJDWLYHHPRWLRQVDQGWKZDUWHGLQWHUSHUVRQDOQHHGV
0HWKRG

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3DUWLFLSDQWV

3DUWLFLSDQWVZHUHYHWHUDQVQ PDOHEHWZHHQWKHDJHVRIDQG0 6' 
,QFOXVLRQFULWHULDLQFOXGHGVHOIUHSRUWHGLGHQWLILFDWLRQDVDYHWHUDQEHLQJDWOHDVW\HDUVRIDJHDQG
(QJOLVKVSHDNLQJZLWKDFFHVVWRWKHLQWHUQHWWRFRPSOHWHRQOLQHVXUYH\VZKHUHDVH[FOXVLRQFULWHULDFRQVLVWHGRIQRW
PHHWLQJWKHVHUHTXLUHPHQWV0RVWSDUWLFLSDQWVVHOILGHQWLILHGDV:KLWH&DXFDVLDQ
LGHQWLILHGDV0XOWLUDFLDODV+LVSDQLF/DWLQRDV%ODFN$IULFDQ$PHULFDQDV$PHULFDQ
,QGLDQ$ODVND1DWLYHDV$VLDQDVDQRWKHUUDFHDQGGLGQRWUHSRUWDUDFH3DUWLFLSDQWV
UHSRUWHGEHLQJIURPDOOEUDQFKHVRIWKHPLOLWDU\LQFOXGLQJIURPWKH$UP\1DY\
$LU)RUFH0DULQH&RUSV1DWLRQDO*XDUG$UP\5HVHUYHV&RDVW
*XDUGDQGPXOWLSOHEUDQFKHV2YHURQHWKLUGRIUHVSRQGHQWVQ UHSRUWHGVHUYLQJLQ
2SHUDWLRQ(QGXULQJ)UHHGRP2SHUDWLRQ,UDTL)UHHGRP2()2,)DQGYHWHUDQVUHSRUWHGVHUYLQJLQDW
OHDVWRQHFRPEDW]RQH)XUWKHUDOOSDUWLFLSDQWVLQWKHVDPSOHKDGVHUYHGDWVRPHSRLQWVLQFH'HFHPEHUZLWK
PRUHWKDQKDOIVHUYLQJVLQFH6HSWHPEHUQ 
3URFHGXUH
,QWKLV,QVWLWXWLRQDO5HYLHZ%RDUG,5%DSSURYHGVWXG\SDUWLFLSDQWVZHUHUHFUXLWHGWKURXJKRQOLQH
DGYHUWLVHPHQWVDQGLQYLWDWLRQVGLVWULEXWHGWRQDWLRQDOYHWHUDQRUJDQL]DWLRQVHJFKDSWHUVRIWKH9HWHUDQVRI)RUHLJQ
:DUVDQGYHWHUDQUHOHYDQWVRFLDOPHGLDJURXSVLQFOXGLQJPLOLWDU\IRFXVHG)DFHERRNSDJHV5HVSRQGHQWVZHUHQRW
SUHVHOHFWHGRUSDUWRIDGDWDEDVHEXWUDWKHUZHUHUHFUXLWHGYLDRSHQLQYLWDWLRQ$Q\8QLWHG6WDWHVYHWHUDQIURPDQ\
HUDRIVHUYLFHZDVHOLJLEOHIRUWKHVWXG\$WWKHEHJLQQLQJRIVXUYH\DGPLQLVWUDWLRQSDUWLFLSDQWVSURYLGHGHOHFWURQLF
LQIRUPHGFRQVHQWLQFOXGLQJVHOIUHSRUWHGDFNQRZOHGJPHQWRIWKHLUYHWHUDQVWDWXVDQGDELOLW\WRFRPSOHWHVXUYH\VLQ
(QJOLVKRIWKHLURZQDFFRUG$OOGDWDZHUHJDWKHUHGHOHFWURQLFDOO\WKURXJK6XUYH\0RQNH\DQGSDUWLFLSDQWVZHUH
FRPSHQVDWHGZLWKDUDIIOHHQWU\WRZLQDQ$PD]RQJLIWFDUG
0HDVXUHV
 'HPRJUDSKLFFKDUDFWHULVWLFVLQFOXGLQJDJHVH[UDFHHWKQLFLW\EUDQFKRIVHUYLFHHUDRIVHUYLFHVHUYLFHLQ
2SHUDWLRQ(QGXULQJ)UHHGRP2SHUDWLRQ,UDTL)UHHGRP2()2,)DQGVHUYLFHLQDWOHDVWRQHFRPEDW]RQHZHUH
DVVHVVHGLQDGGLWLRQWRWKHYDULDEOHVRILQWHUHVW2IQRWHZHGLGQRWDVVHVVGLDJQRVWLFFDWHJRULHVEXWUDWKHU
IRFXVHGRQVHOIUHSRUWDQGVXEFOLQLFDOV\PSWRPRORJ\ZKLFKRFFXUZLWKPRUHSUHYDOHQFHWKDQGLDJQRVHVDQGZKLFK
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DUHDOVRUREXVWO\UHODWHGWRSV\FKRSDWKRORJLFDORXWFRPHWUDMHFWRULHV<DUYLV	6FKLHVV:KHQSHUWLQHQWZH
SURYLGHFOLQLFDOFXWRIIVFRUHVIRUUHIHUHQFH
6HOIFRPSDVVLRQ6HOIFRPSDVVLRQZDVDVVHVVHGXVLQJWKH6HOI&RPSDVVLRQ6FDOH±6KRUW)RUP6&66)
DLWHPVFDOHWKDWDVVHVVHVWKHPDLQFRPSRQHQWVRIVHOIFRPSDVVLRQLQFUHDVHGVHOINLQGQHVVDQGUHGXFHGVHOI
MXGJPHQWLQFUHDVHGFRPPRQKXPDQLW\DQGUHGXFHGLVRODWLRQDQGLQFUHDVHGPLQGIXOQHVVDQGUHGXFHGRYHU
LGHQWLILFDWLRQ5DHVHWDO6DPSOHLWHPVLQFOXGH³,WU\WREHXQGHUVWDQGLQJDQGSDWLHQWWRZDUGVWKHDVSHFWVRI
P\SHUVRQDOLW\,GRQ¶WOLNH´DQG³,WU\WRVHHP\IDLOLQJVDVSDUWRIWKHKXPDQFRQGLWLRQ´$WRWDOVHOIFRPSDVVLRQ
VFRUHLVFDOFXODWHGE\UHYHUVHVFRULQJWKHQHJDWLYHLWHPVDQGFRPSXWLQJDWRWDOPHDQKLJKHUVFRUHVLQGLFDWHJUHDWHU
OHYHOVRIVHOIFRPSDVVLRQ7KH6&66)KDVDYHU\VWURQJFRUUHODWLRQZLWKWKHLWHPYHUVLRQRIWKH6&6U!
DQGDOWKRXJKWKH6&66)KDV\HWWREHH[DPLQHGLQYHWHUDQVDPSOHVWKHORQJYHUVLRQRIWKHVFDOHKDVDGHTXDWHĮ 
+HOG	2ZHQVWRH[FHOOHQWĮ 'DKPHWDOLQWHUQDOFRQVLVWHQF\LQPLOLWDU\VDPSOHV
,QWHUQDOFRQVLVWHQF\LQRXUVDPSOHZDVJRRGĮ 
6XLFLGDOEHKDYLRU6XLFLGDOWKRXJKWVDQGEHKDYLRUZHUHDVVHVVHGXVLQJWKH6XLFLGDO%HKDYLRUV
4XHVWLRQQDLUH5HYLVHG6%452VPDQHWDOZKLFKKDVLWHPVDVVHVVLQJOLIHWLPHVXLFLGDOEHKDYLRU³+DYH
\RXHYHUWKRXJKWDERXWRUDWWHPSWHGWRNLOO\RXUVHOI"´VXLFLGDOEHKDYLRULQWKHSDVW\HDU³+RZRIWHQKDYH\RX
WKRXJKWDERXWNLOOLQJ\RXUVHOILQWKHSDVW\HDU"´FRPPXQLFDWLRQRILQWHQW³+DYH\RXHYHUWROGVRPHRQHWKDW\RX
ZHUHJRLQJWRFRPPLWVXLFLGHRUWKDW\RXPLJKWGRLW"´DQGOLNHOLKRRGRIIXWXUHVXLFLGHDWWHPSW³+RZOLNHO\LVLW
WKDW\RXZLOODWWHPSWVXLFLGHVRPHGD\"´,WHPVDUHVFRUHGXVLQJD/LNHUWVFDOHYDU\LQJEHWZHHQDQGUHVSRQVH
FKRLFHVDFURVVGLIIHUHQWLWHPVDQGDUHVXPPHGIRUDWRWDOVFRUHUDQJH $PRQJWKHJHQHUDODGXOW
SRSXODWLRQDFXWRIIVFRUHRIRQWKH6%45LVXVHGWRGLVWLQJXLVKEHWZHHQVXLFLGDODQGQRQVXLFLGDOLQGLYLGXDOV
2VPDQHWDO$PRQJRXUVDPSOHWKHDYHUDJH6%45VFRUHZDV6' LQGLFDWLQJFOLQLFDOO\
VLJQLILFDQWVXLFLGHULVN$SSUR[LPDWHO\Q RIRXUVDPSOHWKRXJKWDERXWNLOOLQJWKHPVHOYHVVRPHWLPHV
RIWHQRUYHU\RIWHQLQWKHSDVW\HDUDQGQ HQGRUVHGDSDVWVXLFLGHDWWHPSW7KH6%45KDVDGHTXDWHĮ
 &XUULHUHWDOWRJRRGĮ 5XGGHWDOLQWHUQDOFRQVLVWHQF\LQYHWHUDQVDPSOHV,QWHUQDO
FRQVLVWHQF\LQWKHSUHVHQWVDPSOHZDVJRRGĮ 
'HSUHVVLYHV\PSWRPV'HSUHVVLYHV\PSWRPVZHUHDVVHVVHGXVLQJWKH0XOWLGLPHQVLRQDO+HDOWK3URILOH
3V\FKRVRFLDO)XQFWLRQLQJ6FUHHQLQJ7RRO0+335XHKOPDQHWDO7KH0+33LVFRPSULVHGRIDWRWDORI
LWHPVWKDWFRYHUWKHDUHDVRIOLIHVWUHVVFRSLQJVNLOOVVRFLDOUHVRXUFHVDQGPHQWDOKHDOWK6DPSOHLWHPVLQFOXGH
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+RZGHSUHVVHGKDYH\RXIHOW"DQG+RZPXFKKDYH\RXORVWLQWHUHVWLQWKLQJV"7KHGHSUHVVLRQVXEVFDOHRIWKH
PHQWDOKHDOWKVFDOHLQFOXGHVWKUHHLWHPVUDWHGRQD/LNHUWVFDOHIURP³QRWDWDOO´WR³YHU\´WRLQGLFDWHKRZWKH
UHVSRQGHQWKDVIHOWRYHUWKHSDVWWZRZHHNV+LJKHUVFRUHVLQGLFDWHJUHDWHUGHSUHVVLYHV\PSWRPV'HVSLWHKDYLQJ
RQO\WKUHHLWHPVWKH0+3GHSUHVVLRQVXEVFDOHZDVVLJQLILFDQWO\SRVLWLYHO\FRUUHODWHGZLWKVFRUHVRQWKH&HQWHUIRU
(SLGHPLRORJLF6WXGLHV'HSUHVVLRQ6FDOH±5HYLVHG&(6'55XHKOPDQHWDO,QDSUHYLRXVVDPSOH
XWLOL]LQJWUDXPDH[SRVHGLQGLYLGXDOVLQWHUQDOFRQVLVWHQF\ZDVJRRGĮ IRUWKHGHSUHVVLRQVXEVFDOH:LOOLDPV
HWDODVLWZDVLQRXUVDPSOHĮ 
3RVWWUDXPDWLFVWUHVVGLVRUGHU3RVWWUDXPDWLFVWUHVVGLVRUGHUV\PSWRPVZHUHDVVHVVHGXVLQJWKH376'
&KHFNOLVW0LOLWDU\9HUVLRQ3&/0IRU'60,9:HDWKHUVHWDOZKLFKKDVLWHPVPHDVXULQJLQWUXVLYH
DYRLGDQFHQXPELQJDQGK\SHUDURXVDOV\PSWRPV6DPSOHLWHPVLQFOXGH5HSHDWHGGLVWXUELQJGUHDPVRIDVWUHVVIXO
PLOLWDU\H[SHULHQFHDQG)HHOLQJYHU\XSVHWZKHQVRPHWKLQJUHPLQGHG\RXRIDVWUHVVIXOPLOLWDU\H[SHULHQFH(DFK
LWHPLVUDWHGRQD/LNHUWVFDOHIURP³QRWDWDOO´WR³H[WUHPHO\´WRLQGLFDWHWKHGHJUHHWRZKLFKWKHV\PSWRP
KDVERWKHUHGWKHUHVSRQGHQWRYHUWKHSDVWPRQWK376'V\PSWRPVHYHULW\VFRUHVDUHGHWHUPLQHGE\VXPPLQJWKH
UHVSRQGHQW¶VDQVZHUVWRDOOLWHPVZLWKKLJKHUVFRUHVLQGLFDWLQJPRUHVHYHUHV\PSWRPDWRORJ\$FXWRIIVFRUHRI
RQWKH3&/LVXVHGWRGLVWLQJXLVKLQGLYLGXDOVZLWKFOLQLFDOO\VLJQLILFDQWOHYHOVRI376'V\PSWRPV$PRQJRXU
VDPSOHQ RISDUWLFLSDQWVTXDOLILHGIRUDSURYLVLRQDOGLDJQRVLVRI376'7KH3&/0KDVH[FHOOHQW
UHOLDELOLW\LQPLOLWDU\VDPSOHVĮ <DUYLVHWDODQGLQWKHSUHVHQWVDPSOHLQWHUQDOFRQVLVWHQF\ZDV
H[FHOOHQWĮ 
$QJHUDQGVKDPH6\PSWRPVRIDQJHUDQGVKDPHZHUHDVVHVVHGXVLQJWKH'LIIHUHQWLDO(PRWLRQV6FDOH,9
'(6,9,]DUG7KH'(6,9LVDLWHPVHOIUHSRUWVFDOHWKDWDVVHVVHVGLVFUHWHHPRWLRQVXEVFDOHV
LWHPVSHUVFDOHKRZHYHURQO\WKHDQJHUDQGVKDPHVXEVFDOHVZHUHXVHGLQRXUVWXG\(DFKVXEVFDOHPHDVXUHVWKH
IUHTXHQF\RIH[SHULHQFLQJWKHVHHPRWLRQDOVWDWHVRQDSRLQWVFDOHUDQJLQJIURP³5DUHO\RU1HYHU´WR³9HU\
RIWHQ´6DPSOHLWHPVLQFOXGH³)HHOOLNH\RXGLGVRPHWKLQJZURQJ´IRUVKDPHDQG³)HHOPDGDWVRPHERG\´IRU
DQJHU3UHYLRXVVWXGLHVLQGLFDWHDGHTXDWHLQWHUQDOFRQVLVWHQF\,]DUGHWDODQGLQWHUQDOFRQVLVWHQF\ZDV
JRRGWRH[FHOOHQWLQWKHSUHVHQWVWXG\DQJHUĮ VKDPHĮ 
,QWHUSHUVRQDOQHHGV7KZDUWHGLQWHUSHUVRQDOQHHGVZHUHDVVHVVHGYLDWKH,QWHUSHUVRQDO1HHGV
4XHVWLRQQDLUH,149DQ2UGHQHWDO7KH,14LVDLWHPVHOIUHSRUWPHDVXUHWKDWDVVHVVHVSHUFHLYHG
EXUGHQVRPHQHVVLWHPV³7KHVHGD\VWKHSHRSOHLQP\OLIHZRXOGEHEHWWHURIILI,ZHUHJRQHDQGWKZDUWHG
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EHORQJLQJQHVVLWHPV7KHVHGD\V,IHHOGLVFRQQHFWHGIURPRWKHUSHRSOH3DUWLFLSDQWVUDWHHDFKLWHPRQD
SRLQWVFDOHUDQJLQJIURP³1RWDWDOOWUXHIRUPH´WR³9HU\WUXHIRUPH´3UHYLRXVVWXGLHVZLWKPLOLWDU\
SHUVRQQHOLQGLFDWHJRRGWKZDUWHGEHORQJLQJQHVVĮ WRH[FHOOHQWSHUFHLYHGEXUGHQVRPHQHVVĮ LQWHUQDO
FRQVLVWHQF\%U\DQHWDO,QWHUQDOFRQVLVWHQF\LQRXUVDPSOHZDVH[FHOOHQWIRUWKHSHUFHLYHGEXUGHQVRPHQHVV
Į DQGWKZDUWHGEHORQJLQJQHVVĮ VXEVFDOHV
'DWD$QDO\VHV
 3ULRUWRGDWDDQDO\VLVZHH[DPLQHGRXUGDWDIRURXWOLHUVXWLOL]LQJWKH&RRN¶VGLVWDQFHWHFKQLTXHDOWKRXJK
WKHUHZHUHH[WUHPHVFRUHVLHVRPHUHVSRQGHQWVUHSRUWHGKLJKOHYHOVRIVXLFLGHULVNWKHUHZHUHQRVWDWLVWLFDO
RXWOLHUV)XUWKHUXVLQJSORWDQDO\VLVZHGHWHUPLQHGWKDWRXUXQVWDQGDUGL]HGUHVLGXDOVZHUHKRPRVFHGDVWLF
LQGLFDWLQJUDQGRPUDWKHUWKDQELDVHGUHVSRQVHV3HDUVRQ¶VSURGXFWPRPHQWFRUUHODWLRQFRHIILFLHQWVZHUHXVHGWR
GHWHUPLQHWKHDVVRFLDWLRQVEHWZHHQDQGLQGHSHQGHQFHRIYDULDEOHV1RDVVRFLDWLRQVH[FHHGHGWKHUHFRPPHQGHGFXW
RIIIRUPXOWLFROOLQHDULW\U!.DW]
 &RQVLVWHQWZLWK+D\HV352&(660RGHOZDVXVHGWRFRQGXFWVL[PRGHUDWLRQDQDO\VHV
H[DPLQLQJWKHLQGHSHQGHQWPRGHUDWLQJHIIHFWVRIGHSUHVVLYHV\PSWRPV376'V\PSWRPVDQJHUVKDPHSHUFHLYHG
EXUGHQVRPHQHVVDQGWKZDUWHGEHORQJLQJQHVVRQWKHUHODWLRQEHWZHHQVHOIFRPSDVVLRQDQGVXLFLGHULVN³0RGHO´
WHVWVWKHDVVHUWLRQWKDWDVLQJOHPRGHUDWRUDIIHFWVWKHUHODWLRQEHWZHHQDQLQGHSHQGHQWYDULDEOHLHVHOIFRPSDVVLRQ
DQGGHSHQGHQWYDULDEOHLHVXLFLGDOEHKDYLRUV3UHDFKHUDQG+D\HV¶WHFKQLTXHXVHVERRWVWUDSUHVDPSOLQJ
WRHVWLPDWHDV\PPHWULFFRQILGHQFHLQWHUYDOVRIFRQGLWLRQDOLQGLUHFWHIIHFWVDWYDU\LQJYDOXHVRIWKHPRGHUDWRUDQG
WKHUHIRUHDYRLGVDVVXPLQJQRUPDOO\GLVWULEXWHGGDWD)XUWKHUWKLVPHWKRGGRHVQRWUHO\RQVWDWLVWLFDOO\VLJQLILFDQW
GLUHFWHIIHFWVEHWZHHQLQGHSHQGHQWDQGGHSHQGHQWYDULDEOHVDQGKDVUHGXFHGULVNRI7\SH,DQG7\SH,,HUURUV
LQFOXGLQJIDPLO\ZLVHHUURUV$OOPRGHOVXVHGERRWVWUDSSHGVDPSOHVDQGWKH-RKQVRQ1H\PDQWHFKQLTXH
ZDVXWLOL]HGWRGHWHUPLQHERXQGDULHVRIVLJQLILFDQFHIRURXUK\SRWKHVL]HGLQWHUDFWLRQVDFURVVPRGHUDWRUYDOXHVLH
SRLQWLQUHJUHVVLRQDWZKLFKPRGHUDWRUHOLFLWVVLJQLILFDQWVORSH'XHWRSUHYLRXVOLWHUDWXUHLQGLFDWLQJGLIIHUHQFHV
DPRQJWKHYDULDEOHVRILQWHUHVWDFURVVDJHVH[UDFHHWKQLFLW\&RQQHUHWDO/RFNDUGHWDO3IHLIIHUHW
DOEUDQFKRIVHUYLFH(DWRQHWDODQGGDWHVRIVHUYLFH)DQQLQJ	3LHWU]DN3LHWU]DNHWDO
WKHVHGHPRJUDSKLFYDULDEOHVZHUHFRYDULHGLQDOODQDO\VHV0LVVLQJGDWDHVWLPDWHGUDQJLQJEHWZHHQWR
ZDVDGGUHVVHGGXULQJ352&(66DQDO\VHVXVLQJOLVWZLVHGHOHWLRQRIFDVHVDQGUHVXOWLQJLQGLIIHULQJQXPEHUV
RIUHVSRQGHQWVDFURVVDQDO\VHV
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5HVXOWV
 ,QVXSSRUWRIRXUK\SRWKHVHVDOOVWXG\YDULDEOHVZHUHDVVRFLDWHGLQWKHSUHGLFWHGGLUHFWLRQVVHH7DEOH
6HOIFRPSDVVLRQKDGDPRGHUDWHQHJDWLYHDVVRFLDWLRQZLWKWKHRXWFRPHRIVXLFLGDOEHKDYLRUDQGODUJHQHJDWLYH
DVVRFLDWLRQVZLWKWKHSURSRVHGPRGHUDWLQJYDULDEOHVRIGHSUHVVLYHV\PSWRPV376'V\PSWRPVDQJHUVKDPH
WKZDUWHGEHORQJLQJQHVVDQGSHUFHLYHGEXUGHQVRPHQHVV7KHVHPRGHUDWRUVKDGPRGHUDWHWRODUJHSRVLWLYH
DVVRFLDWLRQVZLWKVXLFLGDOEHKDYLRU
:KHQH[DPLQLQJSV\FKRSDWKRORJLFDOIDFWRUVDVPRGHUDWRUVRIWKHUHODWLRQEHWZHHQVHOIFRPSDVVLRQDQG
VXLFLGDOEHKDYLRUWKHLQWHUDFWLRQWHUPEHWZHHQVHOIFRPSDVVLRQDQGGHSUHVVLYHV\PSWRPVH[SODLQHGDVLJQLILFDQW
LQFUHDVHLQWKHYDULDQFHLQVXLFLGDOEHKDYLRU8QDGMXVWHGǻ5 ) S 1 VXFKWKDW
DWKLJKHUOHYHOVRIGHSUHVVLYHV\PSWRPVDERYH0 WKHEHQHILFLDOLPSDFWRIVHOIFRPSDVVLRQRQVXLFLGDO
EHKDYLRUZDVHQKDQFHGVXSSRUWLQJK\SRWKHVHVVHH7DEOH$OOLQWHUDFWLRQHIIHFWVDUHLOOXVWUDWHGLQ)LJXUH
376'V\PSWRPVGLGQRWVLJQLILFDQWO\PRGHUDWHWKLVUHODWLRQ8QDGMXVWHGǻ5 ) S 1 
VHH7DEOH+RZHYHUWKLVLQWHUDFWLRQPLJKWEHYLHZHGDVFOLQLFDOO\VLJQLILFDQWDQGSHUWKHUHVXOWVRIWKH
-RKQVRQ1H\PDQWHFKQLTXHWKHUHLVDQLQGLFDWLRQWKDWWKHPRGHUDWLQJHIIHFWEHFRPHVVLJQLILFDQWDWKLJKHUOHYHOVRI
376'DERYH0 
:KHQH[DPLQLQJHPRWLRQDOIDFWRUVWKHLQWHUDFWLRQVEHWZHHQDQJHUDQGVHOIFRPSDVVLRQ8QDGMXVWHGǻ5 
) S 1 DQGVKDPHDQGVHOIFRPSDVVLRQ8QDGMXVWHGǻ5 ) S
 1 HDFKLQGHSHQGHQWO\H[SODLQHGDVLJQLILFDQWLQFUHDVHLQWKHYDULDQFHH[SODLQHGLQVXLFLGDOEHKDYLRU
VHH7DEOH&RQVLVWHQWZLWKK\SRWKHVHVWKH-RKQVRQ1H\PDQWHFKQLTXHLQGLFDWHGWKDWWKHEHQHILFLDOHIIHFWRI
VHOIFRPSDVVLRQRQVXLFLGDOEHKDYLRUZDVPRUHVDOLHQWDWKLJKHUOHYHOVRIERWKDQJHUDERYH0 DQGVKDPH
DERYH0 
:KHQH[DPLQLQJLQWHUSHUVRQDOIDFWRUVERWKWKHLQWHUDFWLRQEHWZHHQVHOIFRPSDVVLRQDQGSHUFHLYHG
EXUGHQVRPHQHVV8QDGMXVWHGǻ5 ) S 1 DQGEHWZHHQVHOIFRPSDVVLRQDQG
WKZDUWHGEHORQJLQJQHVV8QDGMXVWHGǻ5 ) S1 H[SODLQHGVLJQLILFDQW
LQFUHDVHVLQWKHYDULDQFHH[SODLQHGLQVXLFLGDOEHKDYLRUVHH7DEOH0RUHRYHUWKHSRVLWLYHLPSDFWRIVHOI
FRPSDVVLRQRQVXLFLGDOEHKDYLRUEHFDPHPRUHSURPLQHQWDWKLJKHUOHYHOVRISHUFHLYHGEXUGHQVRPHQHVVDERYH0 
DQGWKZDUWHGEHORQJLQJQHVVDERYH0 SHUWKH-RKQVRQ1H\PDQWHFKQLTXH
'LVFXVVLRQ
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$WWKHELYDULDWHOHYHOZHK\SRWKHVL]HGWKDWVHOIFRPSDVVLRQZRXOGEHLQYHUVHO\UHODWHGWRVXLFLGDO
EHKDYLRUDQGDOOULVNIDFWRUVLGHQWLILHGLQRXUVWXG\DQGFRQVLVWHQWZLWKSUHYLRXVOLWHUDWXUH%U\DQHWDOD
%U\DQHWDOD.LPHWDO5HQVKDZ	.LGGLH9DQ2UGHQHWDORXUILQGLQJVZHUH
VXSSRUWHG6XFKOLQNDJHVOHQGVXSSRUWWRDJURZLQJERG\RIOLWHUDWXUHDFNQRZOHGJLQJWKHEHQHILFLDODVVRFLDWLRQRI
VHOIFRPSDVVLRQWRDQDUUD\RIPHQWDODQGSK\VLFDOKHDOWKRXWFRPHV'XQQHHWDO/HDU\HWDO1HII
E6LURLVHWDO,PSRUWDQWO\RXUVWXG\H[WHQGVWKHVHHIIHFWVWRVXLFLGDOEHKDYLRUDPRQJYHWHUDQVZKLFK
PD\DULVHPRUHIUHTXHQWO\LQYHWHUDQVGXHWRWUDXPDWLFH[SHULHQFHV
)XUWKHUZHK\SRWKHVL]HGWKDWSV\FKRSDWKRORJ\QHJDWLYHHPRWLRQVDQGWKZDUWHGLQWHUSHUVRQDOQHHGV
ZRXOGPRGHUDWHWKHOLQNDJHEHWZHHQVHOIFRPSDVVLRQDQGVXLFLGHDQGWKDWWKHUHODWLRQEHWZHHQVHOIFRPSDVVLRQDQG
VXLFLGDOEHKDYLRUZRXOGEHVWURQJHUDWKLJKHUOHYHOVRIULVN2XUK\SRWKHVHVZHUHSDUWLDOO\VXSSRUWHGZLWKDOOULVN
IDFWRUVPRGHUDWLQJWKHVHOIFRPSDVVLRQVXLFLGDOEHKDYLRUOLQNDJHH[FHSW376'V\PSWRPVZKLFKH[KLELWHGDWUHQG
WRZDUGFOLQLFDOVLJQLILFDQFH
,QWHUPVRISV\FKRSDWKRORJ\LWDSSHDUVWKDWZKHQLQGLYLGXDOVH[SHULHQFLQJVLJQLILFDQWGHSUHVVLYH
V\PSWRPVVXFKDVIHHOLQJVRIVDGQHVVKRSHOHVVQHVVDQGZRUWKOHVVQHVVVHOIFRPSDVVLRQPD\EHRISDUWLFXODUXWLOLW\
$SSUDLVLQJRQHVHOILQLQWHQWLRQDOFDULQJDQGPLQGIXOZD\VPD\PLWLJDWHWKHQHJDWLYHFRJQLWLYHF\FOHWKDWPDLQWDLQV
GHSUHVVLRQDQGLQWXUQPD\UHGXFHVXLFLGDOEHKDYLRU&RQWUDU\WRK\SRWKHVHVWKHOLQNEHWZHHQVHOIFRPSDVVLRQDQG
VXLFLGDOLGHDWLRQGLGQRWFKDQJHVLJQLILFDQWO\DVDIXQFWLRQRIWKHOHYHORI376'V\PSWRPVDOWKRXJKDUHYLHZRI
UHVXOWVLQGLFDWHVVLJQLILFDQFHDWPRGHUDWHWRKLJKOHYHOVRI376'V\PSWRPRORJ\376'LVFKDUDFWHUL]HGE\
V\PSWRPVRILQWUXVLRQK\SHUDURXVDODQGDYRLGDQFH$3$DQGDOWKRXJKLQRXUVWXG\VHOIFRPSDVVLRQDQG
376'ZHUHLQYHUVHO\UHODWHGDWWKHELYDULDWHOHYHOSUHYLRXVOLWHUDWXUHLVPL[HGUHJDUGLQJVHOIFRPSDVVLRQ¶VHIIHFWRQ
376'6RPHUHVHDUFKKDVVXJJHVWHGWKDWVHOIFRPSDVVLRQLVUHODWHGWRHDFKRIWKHV\PSWRPFOXVWHUVRI376'
+LUDRNDHWDOKRZHYHURWKHUUHVHDUFKLQGLFDWHVWKDWVHOIFRPSDVVLRQLVUHODWHGWRRQO\WKH'60,9
DYRLGDQFHFOXVWHURI376'V\PSWRPVEXWQRWWKHLQWUXVLRQDQGK\SHUDURXVDOFOXVWHUV0DKHX[	3ULFH
7KRPSVRQ	:DOW]%HFDXVHZHDVVHVVHG376'YLDWKHWRWDOVFRUHRIWKH3&/0IRU'60,9LWLVSRVVLEOH
WKDWZHZHUHXQDEOHWRGHWHFWDVSHFLILFVXEHIIHFWIRULQVWDQFHVHOIFRPSDVVLRQPD\DFWEHQHILFLDOO\RQWKH
DYRLGDQFHFRPSRQHQWRI376'HJYLDZLOOLQJQHVVWRHQJDJHSDLQIXOWKRXJKWVDQGHPRWLRQV7KRPSVRQ	:DOW]
EXWPD\KDYHOHVVXWLOLW\LQUHGXFLQJK\SHUDURXVDODQGLQWUXVLRQ)XWXUHUHVHDUFKVKRXOGH[DPLQHWKHUHODWLRQ
RIVHOIFRPSDVVLRQDQGLWV¶VXEFRPSRQHQWVWRWKHLQGLYLGXDOFOXVWHUVRI376'WRH[SDQGDQGVXEVWDQWLDWHRXU
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ILQGLQJVZLWKDIRFXVWRZDUGXQGHUVWDQGLQJSRWHQWLDOPHFKDQLVPVRIDFWLRQEHWZHHQWKHWZRYDULDEOHVDQGWKH
GHYHORSPHQWRIWDUJHWHGVXLFLGHLQWHUYHQWLRQV
 5HJDUGLQJHPRWLRQDOIDFWRUVVHOIFRPSDVVLRQKDGDQHJDWLYHDVVRFLDWLRQZLWKVKDPHDQGDQJHUDQGWKHVH
IDFWRUVDSSHDUHGWRPRGHUDWHWKHOLQNEHWZHHQVHOIFRPSDVVLRQDQGVKDPH$WWKHFRUHRIPDQ\QHJDWLYHHPRWLRQV
LVHQJDJHPHQWLQVHOIFULWLFDOWKLQNLQJ$ULPLWVX	+RIPDQQLVRODWLRQ+DZNOH\HWDODQGUXPLQDWLRQ
0REHUO\	:DWNLQVDQGVHOIFRPSDVVLRQKDVEHHQVKRZQWRUHGXFHWKHVHQHJDWLYHHPRWLRQV/HDU\HWDO
%HLQJNLQGWRRQHVHOILQWKHIDFHRIGLVWXUELQJHPRWLRQVUHPHPEHULQJWKDWVXFKHPRWLRQVDUHSDUWRIWKH
VKDUHGKXPDQH[SHULHQFHDQGWDNLQJDPRUHPLQGIXOEDODQFHGDSSURDFKWRQHJDWLYHHPRWLRQVLVOLNHO\WRUHQGHU
WKHPOHVVRYHUZKHOPLQJ$ULPLWVX	+RIIPDQQ$VQRWHGSUHYLRXVO\ZHGLGQRWILQGDPRGHUDWLQJHIIHFWRI
376'RQWKHOLQNEHWZHHQVHOIFRPSDVVLRQDQGVXLFLGHKRZHYHUWKHIDFWRURIVKDPHLVDKDOOPDUNFKDUDFWHULVWLFRI
WKHH[SHULHQFHRIWUDXPD376'DQGPRUDOLQMXU\/LW]HWDO)RUWKHVHFKDUDFWHULVWLFVDWOHDVWVHOI
FRPSDVVLRQPD\KDYHSDUWLFXODUXWLOLW\LQDLGLQJPLOLWDU\SHUVRQQHODQGYHWHUDQVE\JXLGLQJWKHPWRZDUGNLQG
UHFRJQLWLRQDQGDFFHSWDQFHRIWKHLUQHJDWLYHHPRWLRQVDQGE\KHOSLQJWKHPWRUHDOL]HWKDWWKH\DUHQRWDORQHLQWKHLU
VXIIHULQJ$ULPLWVX	+RIPDQQWKHUHE\UHGXFLQJVXLFLGHULVN
 7KZDUWHGLQWHUSHUVRQDOQHHGVDQGSHUFHLYHGEXUGHQVRPHQHVVZHUHDOVRVLJQLILFDQWPRGHUDWRUVRIWKH
DVVRFLDWLRQEHWZHHQVHOIFRPSDVVLRQDQGVXLFLGHULVNSHU-RLQHU¶V,376-RLQHU9DQ2UGHQHWDO
VXJJHVWLQJWKHLQYHUVHUHODWLRQEHWZHHQVHOIFRPSDVVLRQDQGVXLFLGHULVNLVVWUHQJWKHQHGZKHQWKHVHULVNIDFWRUVDUH
SUHVHQW7KHFRQFHSWVRISHUFHLYHGEXUGHQVRPHQHVVHJWRIDPLO\FRXQWU\DQGWKZDUWHGEHORQJLQJQHVVHJ
IHHOLQJOLNHDQRXWVLGHUPD\EHSDUWLFXODUO\VDOLHQWIRUYHWHUDQVZKHQLQWHJUDWLQJEDFNLQWRFLYLOLDQOLIH6HOE\HWDO
&RQFHSWXDOO\WKZDUWHGLQWHUSHUVRQDOQHHGVDUHLQGLUHFWRSSRVLWLRQWRVHOIFRPSDVVLRQIRULQVWDQFHIHHOLQJV
RIVHOIORDWKLQJDQGRIEHLQJDEXUGHQWRRWKHUVDVZHOODVIHHOLQJXQZDQWHGRUXQORYHGUHIOHFWDQDEVHQFHRIVHOI
NLQGQHVVDQGVHQVHRIFRPPRQKXPDQLW\9DQ2UGHQHWDO$VSHUFHLYHGEXUGHQVRPHQHVVDQGWKZDUWHG
LQWHUSHUVRQDOQHHGVLQFUHDVHLQLQWHQVLW\EHLQJDEOHWRUHFRJQL]HRQH¶VVHOIDVDSDUWRIDODUJHUJURXSHJYHWHUDQV
KHURHVEHLQJDEOHWRYLHZRQH¶VVHOIZLWKNLQGQHVVDQGDSSURDFKLQJRQH¶VGLVWUHVVZLWKPLQGIXOQHVV±HYHQLQWKH
IDFHRIGLVFRPIRUWDQGGLVWUHVV±PD\EHRIFULWLFDOLPSRUWDQFHWRUHGXFHVXLFLGHULVN1HIID1HIIE
/LPLWDWLRQVDQG)XWXUH'LUHFWLRQV
2XUUHVXOWVPXVWEHYLHZHGZLWKLQWKHFRQWH[WRIOLPLWDWLRQV)LUVWUHO\LQJRQWKHXVHRIVHOIUHSRUW
PHDVXUHVLVOHVVWKDQLGHDODVLWLVVXEMHFWWRERWKUHVSRQVHELDVDQGFRPPRQPHWKRGELDV,QIXWXUHVWXGLHVPL[HG
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
PHWKRGRORJ\LQFOXGLQJLQIRUPDQWUHSRUWVTXDOLWDWLYHLQYHVWLJDWLRQHJRSHQHQGHGTXHVWLRQVDQGXWLOL]DWLRQRI
LPSOLFLWPHDVXUHVRIVXLFLGDOLGHDWLRQPD\KHOSUHGXFHWKHSRWHQWLDOIRUVXFKELDV3RGVDNRII0DF.HQ]LH/HH	
3RGVDNRII5HJDUGLQJDVVHVVPHQWRI376'V\PSWRPVRXUYHUVLRQRIWKH3&/0GLGQRWUHTXLUHLQGLFDWLRQ
RIDFULWHULD$WUDXPDDQGPD\WKXVEHFRQIRXQGHGZLWKJHQHUDOGLVWUHVVXQUHODWHGWRWUDXPD)XUWKHUDOWKRXJKWKH
3&/0VSHFLILFDOO\DVNVDERXW³VWUHVVIXOPLOLWDU\H[SHULHQFHV´LWGRHVQRWDVVHVVFLYLOLDQRUQRQPLOLWDU\WUDXPD
WKDWPD\DOVRFRQWULEXWHWRVXLFLGHULVN7KHUHIRUHLQIXWXUHUHVHDUFKZLWKERWKFLYLOLDQDQGPLOLWDU\VDPSOHVLWZLOO
EHFULWLFDOWRXWLOL]HPHDVXUHVWKDWGLUHFWO\DVVHVVWUDXPDVHTXDODHDQGZKLFKDUHLQFOXVLYHRIERWKFLYLOLDQDQG
PLOLWDU\WUDXPD
$GGLWLRQDOO\WKHXVHRIFURVVVHFWLRQDOGDWDSUHFOXGHVH[DPLQDWLRQRIFDXVDOUHODWLRQVKLSVKRZHYHURXU
DQDO\VHVLQFOXGLQJRUGHULQJRIYDULDEOHVZHUHJURXQGHGLQSUHYLRXVWKHRUHWLFDODQGHPSLULFDOILQGLQJV
7HPSRUDOLW\RIRXUPHDVXUHVPXVWDOVREHDGGUHVVHG$OWKRXJKWKH6%45LVYDOLGDWHGIRUXVHZLWKYHWHUDQVDQG
KDGJRRGLQWHUQDOFRQVLVWHQF\LQRXUVWXG\WKHWLPHIUDPHVPHDVXUHGE\WKH6%45LQFOXGLQJOLIHWLPHDQG
SUHYLRXV\HDUVXLFLGDOEHKDYLRUPD\KDYHLPSDFWHGRXUILQGLQJVDVWKHRYHUDOOVFRUHRQWKH6%45GRHVQRW
GLVWLQJXLVKDPRQJWKHVHGLIIHUHQWWLPHSRLQWV+RZHYHUSDVWVXLFLGDOEHKDYLRULVRQHRIWKHVWURQJHVWSUHGLFWRUVRI
IXWXUHVXLFLGDOEHKDYLRU%HDXWUDLV+RUZLW]HWDOPHDQLQJWKDWSDVWVXLFLGDOEHKDYLRUFDSWXUHGE\WKH
6%45GHVSLWHWLPHIUDPHPD\LQGLFDWHULVNIRUIXWXUHVXLFLGDOEHKDYLRU3URVSHFWLYHORQJLWXGLQDOUHVHDUFK
H[SORULQJERWKULVNDQGSURWHFWLYHIDFWRUVIRUYHWHUDQVXLFLGHLVQHHGHGWRVXEVWDQWLDWHFDXVDOLW\DQGH[DPLQHWKH
SURWHFWLYHUROHRIVHOIFRPSDVVLRQDFURVVYDULRXVPDQLIHVWDWLRQVRIVXLFLGDOEHKDYLRULQFOXGLQJLGHDWLRQSODQQLQJ
DWWHPSWVDQGGHDWKE\VXLFLGH
*LYHQWKDWRXUVDPSOHRIYHWHUDQVZDVDFRQYHQLHQFHVDPSOHUHFUXLWHGRQOLQHLWPD\QRWEHUHSUHVHQWDWLYH
RIWKHYHWHUDQSRSXODWLRQZKLFKWHQGVWRKDYHDJUHDWHUSURSRUWLRQRIPDOHVDQGROGHULQGLYLGXDOV1DWLRQDO&HQWHU
IRU9HWHUDQV$QDO\VLVDQG6WDWLVWLFV7RDGGUHVVWKLVOLPLWDWLRQZHFRQWUROOHGIRUDJHDQGVH[LQDGGLWLRQWR
RWKHUGHPRJUDSKLFYDULDEOHVKRZHYHUIXWXUHUHVHDUFKVKRXOGXWLOL]HDGGLWLRQDOUHFUXLWPHQWDQGDVVHVVPHQWPHWKRGV
HJLQSHUVRQLQ9$0&VHWWLQJVWREHLQFOXVLYHRIWKRVHZKRPD\QRWKDYHSDUWLFLSDWHGLQRXUVWXG\VXFKDV
ROGHURUIUDLOHUSHUVRQVRUSHUVRQVZLWKRXWLQWHUQHWDFFHVV$VZHOODOWKRXJKWKHXVHRIDYHWHUDQVDPSOHZDV
LQWHQWLRQDODVWKLVSRSXODWLRQLVDWKLJKULVNIRUHPRWLRQDOGLVWUHVVDQGVXLFLGH.HPS	%RVVDUWHLWOLPLWV
JHQHUDOL]DELOLW\WRRWKHUSRSXODWLRQV)XWXUHUHVHDUFKVKRXOGH[DPLQHWKHVHUHODWLRQVLQRWKHUVDPSOHVLQFOXGLQJ
YXOQHUDEOHPLOLWDU\JURXSVHJIHPDOHV/*%74DQGFLYLOLDQWUDXPDVDPSOHV
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
)LQDOO\LWPXVWEHQRWHGWKDWWKHYDULDQFHH[SODLQHGE\RXUPRGHOV5ZDVPRGHVW\HWGHVSLWHWKLVRXU
YDULDEOHVZHUHVLJQLILFDQWO\DVVRFLDWHGDWERWKWKHELYDULDWHDQGPXOWLYDULDWHOHYHOV3HUKDSVGXHWRRXUDWWHPSWVWR
SUHGLFWDQLQGLYLGXDOEHKDYLRULHVXLFLGHULVNRUWKHVLPSOLFLW\RIRXUPRGHOVLHWRRIHZYDULDEOHVLQFOXGHG
H[SODQDWRU\SRZHUZDVGLPLQLVKHG+RZHYHUWKHFOLQLFDOVLJQLILFDQFHRIRXUILQGLQJVLVFOHDUWKDWVHOIFRPSDVVLRQ
LVDVLJQLILFDQWFRQWULEXWRUWRORZHUOHYHOVRIVXLFLGHULVNDQLPSRUWDQWFOLQLFDOJRDO,QIXWXUHUHVHDUFKH[SORUDWLRQ
RIDGGLWLRQDOULVNHJKRSHOHVVQHVVVXEVWDQFHDEXVHJXQVWLPXOLDQGILUHDUPDFFHVVLELOLW\DQGSURWHFWLYHIDFWRUV
HJJUDWLWXGHRSWLPLVPQRWDVVHVVHGLQRXUVWXG\ZLOOEHQHHGHG%HQMDPLQ.HSHV	%XVKPDQERWK
LQGHSHQGHQWO\DQGLQFRQMXQFWLRQZLWKVHOIFRPSDVVLRQWRHQKDQFHSUHGLFWDELOLW\DQGSUHYHQWLRQRIVXLFLGHULVN
 
'DWD$YDLODELOLW\6WDWHPHQW7KHGDWDWKDWVXSSRUWWKHILQGLQJVRIWKLVVWXG\DUHDYDLODEOHIURPWKHFRUUHVSRQGLQJ
DXWKRUXSRQUHDVRQDEOHUHTXHVW

(WKLFDO$SSURYDO$OOSURFHGXUHVSHUIRUPHGLQVWXGLHVLQYROYLQJKXPDQSDUWLFLSDQWVZHUHLQDFFRUGDQFHZLWKWKH
HWKLFDOVWDQGDUGVRIWKH,5%RI(DVW7HQQHVVHH6WDWH8QLYHUVLW\DQGZLWKWKH+HOVLQNLGHFODUDWLRQDQGLWVODWHU
DPHQGPHQWVRUFRPSDUDEOHHWKLFDOVWDQGDUGV

,QIRUPHG&RQVHQW,QIRUPHGFRQVHQWZDVREWDLQHGIURPDOOLQGLYLGXDOSDUWLFLSDQWVLQFOXGHGLQWKHVWXG\

$XWKRU&RQWULEXWLRQV-5FRQGXFWHGGDWDDQDO\VHVIRUWKHUHVHDUFKDQGZDVWKHSULPDU\DXWKRU-+GHVLJQHGDQG
H[HFXWHGWKHVWXG\FROODERUDWHGZLWKDQDO\VHVDQGFRQWULEXWHGWRWKHZULWLQJRIWKHPDQXVFULSW$.FROODERUDWHG
ZLWKDQDO\VHVDQGWKHZULWLQJRIWKHPDQXVFULSW)6FRQVXOWHGRQGHVLJQRIWKHVWXG\FROODERUDWHGZLWKDQDO\VHV
DQGZULWLQJRIWKHPDQXVFULSW%%FROODERUDWHGZLWKDQDO\VHVDQGWKHZULWLQJRIWKHPDQXVFULSW.1FRQVXOWHGRQ
VWXG\GHVLJQDQGDQDO\VHVDQGFRQWULEXWHGWRWKHZULWLQJRIWKHPDQXVFULSW
'HFODUDWLRQRI,QWHUHVW7KHDXWKRUVUHSRUWQRFRQIOLFWVRILQWHUHVW

 
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5HIHUHQFHV
$OOHQ$%	/HDU\056HOI&RPSDVVLRQVWUHVVDQGFRSLQJ6RFLDODQG3HUVRQDOLW\3V\FKRORJ\
&RPSDVVGRLM[
$PHULFDQ$VVRFLDWLRQRI6XLFLGRORJ\>$$6@86$VXLFLGHRIILFLDOILQDOGDWD>)DFWVKHHW@5HWULHYHG
IURPKWWSZZZVXLFLGRORJ\RUJ3RUWDOVGRFV5HVRXUFHV)DFW6KHHWVGDWDSJVYESGI
$PHULFDQ3V\FKLDWULF$VVRFLDWLRQ>$3$@'LDJQRVWLFDQGVWDWLVWLFDOPDQXDORIPHQWDOGLVRUGHUV'60
:DVKLQJWRQ'&$PHULFDQ3V\FKLDWULF$VVRFLDWLRQ
$ULPLWVX.	+RIPDQQ6*&RJQLWLRQVDVPHGLDWRUVLQWKHUHODWLRQVKLSEHWZHHQVHOIFRPSDVVLRQDQG
DIIHFW3HUVRQDOLW\DQG,QGLYLGXDO'LIIHUHQFHVGRLMSDLG
%HQMDPLQ-U$-.HSHV6	%XVKPDQ%-(IIHFWVRIZHDSRQVRQDJJUHVVLYHWKRXJKWVDQJU\IHHOLQJV
KRVWLOHDSSUDLVDOVDQGDJJUHVVLYHEHKDYLRU$PHWDDQDO\WLFUHYLHZRIWKHZHDSRQVHIIHFWOLWHUDWXUH
3HUVRQDOLW\DQG6RFLDO3V\FKRORJ\5HYLHZGRL
%HDXWUDLV$/6XLFLGHVDQGVHULRXVVXLFLGHDWWHPSWV7ZRSRSXODWLRQVRURQH"
3V\FKRORJLFDO0HGLFLQHGRLKWWSVGRLRUJ6
%RHUVPD.+nNDQVRQ$6DORPRQVVRQ(	-RKDQVVRQ,&RPSDVVLRQIRFXVHGWKHUDS\WRFRXQWHUDFW
VKDPHVHOIFULWLFLVPDQGLVRODWLRQ$UHSOLFDWHGVLQJOHFDVHH[SHULPHQWDOVWXG\IRULQGLYLGXDOVZLWKVRFLDO
DQ[LHW\-RXUQDORI&RQWHPSRUDU\3V\FKRWKHUDS\GRLV
%U\DQ&-&OHPDQV7$+HUQDQGH]$0	5XGG0'D/RVVRIFRQVFLRXVQHVVGHSUHVVLRQ
SRVWWUDXPDWLFVWUHVVGLVRUGHUDQGVXLFLGHULVNDPRQJGHSOR\HGPLOLWDU\SHUVRQQHOZLWKPLOGWUDXPDWLFEUDLQ
LQMXU\P7%,-RXUQDORI+HDG7UDXPD5HKDELOLWDWLRQGRL+75EHFFF
%U\DQ&-*UDKDP(	5REHUJH(D/LYLQJDOLIHZRUWKOLYLQJ6SLULWXDOLW\DQGVXLFLGHULVNLQPLOLWDU\
SHUVRQQHO6SLULWXDOLW\LQ&OLQLFDO3UDFWLFHGRLVFS
%U\DQ&-+HUQDQGH]$0$OOLVRQ6	&OHPDQV7E&RPEDWH[SRVXUHDQGVXLFLGHULVNLQWZR
VDPSOHVRIPLOLWDU\SHUVRQQHO-RXUQDORI&OLQLFDO3V\FKRORJ\GRLMFOS
%U\DQ&-0RUURZ&($QHVWLV0'	-RLQHU7($SUHOLPLQDU\WHVWRIWKHLQWHUSHUVRQDO
SV\FKRORJLFDOWKHRU\RIVXLFLGDOEHKDYLRULQDPLOLWDU\VDPSOH3HUVRQDOLW\DQG,QGLYLGXDO'LIIHUHQFHV
±GRLMSDLG
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%U\DQ&-0RUURZ&((WLHQQH1	5D\6DQQHUXG%F*XLOWVKDPHDQGVXLFLGDOLGHDWLRQLQD
PLOLWDU\RXWSDWLHQWFOLQLFDOVDPSOH'HSUHVVLRQDQG$Q[LHW\±GRLGD
%U\DQ&-5REHUJH(%U\DQ$25D\6DQQHUXG%0RUURZ&(	(WLHQQH1E*XLOWDVD
PHGLDWRURIWKHUHODWLRQVKLSEHWZHHQGHSUHVVLRQDQGSRVWWUDXPDWLFVWUHVVZLWKVXLFLGHLGHDWLRQLQWZR
VDPSOHVRIPLOLWDU\SHUVRQQHODQGYHWHUDQV,QWHUQDWLRQDO-RXUQDORI&RJQLWLYH7KHUDS\±GRL
LMFW
&HQWHUIRU'LVHDVH&RQWURO>&'&@6XLFLGH)DFWVDWD*ODQFH>)DFW6KHHW@5HWULHYHGIURP
KWWSZZZFGFJRYYLROHQFHSUHYHQWLRQSGIVXLFLGHGDWDVKHHWD3')
&RQQHU.50F&DUWK\0'%DMRUVND$&DLQH('7X;0	.QR[./0RRGDQ[LHW\DQG
VXEVWDQFHXVHGLVRUGHUVDQGVXLFLGHULVNLQDPLOLWDU\SRSXODWLRQFRKRUW6XLFLGHDQG/LIH7KUHDWHQLQJ
%HKDYLRUGRLM;[
&XUULHU-0+ROODQG-0'UHVFKHU.	)R\',QLWLDOSV\FKRPHWULFHYDOXDWLRQRIWKH0RUDO,QMXU\
4XHVWLRQQDLUH&OLQLFDO3V\FKRORJ\	3V\FKRWKHUDS\GRLFSS
'DKP.$0H\HU(&1HII.'.LPEUHO1$%XOOLYHU6%	0RULVHWWH6%0LQGIXOQHVV
VHOIFRPSDVVLRQSRVWWUDXPDWLFVWUHVVGLVRUGHUV\PSWRPVDQGIXQFWLRQDOGLVDELOLW\LQ86,UDTDQG
$IJKDQLVWDQZDUYHWHUDQV-RXUQDORI7UDXPDWLF6WUHVVGRLMWV
'HSDUWPHQWRI'HIHQVH7KHFKDOOHQJHDQGWKHSURPLVH6WUHQJWKHQLQJWKHIRUFHSUHYHQWLQJVXLFLGHDQG
VDYLQJOLYHV)LQDO5HSRUWRIWKH'HSDUWPHQWRI'HIHQVH7DVN)RUFHRQWKH3UHYHQWLRQRI6XLFLGHE\
0HPEHUVRIWKH$UPHG)RUFHV
'XQQH66KHIILHOG'	&KLOFRW-%ULHIUHSRUW6HOIFRPSDVVLRQSK\VLFDOKHDOWKDQGWKHPHGLDWLQJUROH
RIKHDOWKSURPRWLQJEHKDYLRXUV-RXUQDORI+HDOWK3V\FKRORJ\GRL
(DWRQ.00HVVHU6&:LOVRQ$*	+RJH&:6WUHQJWKHQLQJWKHYDOLGLW\RISRSXODWLRQEDVHG
VXLFLGHUDWHFRPSDULVRQV$QLOOXVWUDWLRQXVLQJ86PLOLWDU\DQGFLYLOLDQGDWD6XLFLGHDQG/LIH7KUHDWHQLQJ
%HKDYLRUGRLVXOL
)DQQLQJ-5	3LHWU]DN5+6XLFLGDOLW\DPRQJROGHUPDOHYHWHUDQVLQWKH8QLWHG6WDWHV5HVXOWVIURP
WKH1DWLRQDO+HDOWKDQG5HVLOLHQFHLQ9HWHUDQVVWXG\-RXUQDORI3V\FKLDWULF5HVHDUFK
GRLMMSV\FKLUHV
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*LEERQV5'+HQGULFNV%&	+XU.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